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Growth of Business Capital Equipment
1929-53

Measures of Purchases, Depreciation, Retirements, and Stocks

THIS artiele presents a review of the growth of the stock of
privately ownesl produeesas’ durable aguipment for the period
1922-1353, and is based upon on enalysis of purchases, 1¢-
tirements, and deprociation of equipment. The stody is an
extension of the work emlier reperted in & more [imited
statement covering o shoréer pertod, 1941-52, which np-
peared in the Survey op CorrenT Bustvrss for June 1953.

THANE 1

Private Purchases of Producers’
Durable Equipment
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A swmmary of some of the more important findings of the
present report follows:

1. The tﬂh}fsicni stock of pravately owned business equip-
ment at the end of 1953 was about twice that of the late
twenties. This ¢hange hus come about as 5 resuit of the
narled expansion in equipment purchases mainly since 1946,
Thee size of the physical stock of equipment ot the end of 1941
wag not veary different from that nt the end of 7928. These
firtires do not talke full account of the improvemeat in the
gklmlit-y of equipment which has been very pronounced over

iz period, 8o that in terms of productive performanee the
presont position is relatsvely hisher,

HOTE.~nlA. [FASEIMDENE AWD MR, WOOLEN ARE BfEMEBEWS OF THE
NATIONAL 18CUME VIVISION, OFFICK OF BUSINESS ECGN OMICE

18

2. Beenuge of the snbstantial expansion in purchages of new
:_cmipnleﬂt-, the existing stoek of egquipment 12 in peak condi-

jon.

3. Im hoe with the trend towards incrensod machanization
characterigtic of our ecenomy, the amount of equipment per
person engaged in production in 1953 was about 1¥ times
that of the late twenties,

4. Output per unit of equipment has fuctuated widely
aver thiz period, but without apparent long-term trend,

3. Outpol per perzon in production in 1953 was
nbout 1% times that of the late twenties, az o result of
inerensed uge of capital, and of improvements in technology,
mapagement and organization, and in labor skills.

Theze conclusions as weli as other findings relating to
stocks, purchases, and consumption of privm;aﬁ; ownad pro-
flacers’ durahle eguipment are discussed in the articles.

Tho resuits presenied are tentative, in part becawsa of the
exploratory naturs of the work and in part becanse of datn
deficiancies ancl concaptusl difficulties tﬁat- handicap statiz-
tieal measurament in this field.

Purchases and Consumption

Attention is first focused on private purchases of equipment
and on eonsumption of e%m‘-pmant as measured by retire-
ments and depreciation.  This is followed by a dieovesion of

stocks of privately owned equipment.

Private purchase of equipment

Much of the peried 1929-53 has besn one of sharp fluctua-
tiong mm pmivate coquipment porchases, ns ean ba seen from
chart 1. Purchases fell markedly batween 1929 gnd 1932,
andl vose therealter to o pealk in 1937, ot almost the same cur-
rent dollnr level as 1929, Then followed the baief recession
of 1838 after which pwelinses conkinued to mise, surpassing
tie 1929 peal for the first time in 1041,

For most of the war period 184243, privete purchases of
e?uipment— were below the 1841 peak lnrgely a8 & consequence
af the shift to Federul Governmept purchases under the war

rogram. Aside fromn e%gii)mant primarily for the Armecl

‘orees, sueh as motor vehicles, eonsfruction machinery, and
sommunication equipment, Fedaral purchazes ineluded sub-
sll'.nnt.ml smounts for nse in private and pubiicly owned
Hands.
: The period following 1945 witnessed n markoed apznrge in
private eguipment purcheses, which in terms of current
dollaxs rese to successively higher points in the postwar
period, interrupted only by the minor dip in 19440

In the 1920-41 peried the course of privata squipment
purehnses in eurrent doliar walues wag similar to that in
Phi‘v'smﬂl volume (consient 1047 dollars). Current dellar
vaines RBuctusted somewhat more sharply then pliysical
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volumes, but the differances wore relatively moderate. Fol-
lewing 1841, however, and particnlarly duriog the vears
1, equipment purchases refiected not only substantial
volume increases hut alzo shoarp ineseases in the price of new
equipment,

or example, private purchases of sguipment in 1041 wera
about one and one-sixth times those of 1929 in current dollar
values 6nd also in physical volume. Dy contrast, the current
dolinr value of privaie equipment purcheses in 1053 was
about §¥ times thai of 1941, whereas the physical volure

" wes only about twice as high.

In hried, the period 192941 was characterized by relatively

* constant prices in the cost of equipment and little or ne dis-

cerrtible trend i the sharply fluciuating volume of private

" equipment purcheaes. In eontrast, the 1941-53 period was

-

ons of rising prices in the cost of equipment and a
expansion m ghe volume of private equipment purchases.
Much of ihe snalysis will be n terms of these two diverse

periods.

Meusures of capitel consumption

Thers follows a diseussion of eapitnl consumption measure-
men$ tnd an analysis of the estimates. An attempt ia made
to mensurs the portion of private purchases of new equipment
that hzs been for replacement and the portion that has

- 1epresented additions to the sicek of capitai aquipment.

CHART 3

Private Producers’ Durable Equipment

Ratio of Cumrent Cost* fo Criginal Cost
for Depreciction and for Refiraments
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The expiration of capital equipment may be measured by
two different but related approaches; i, e., g:v depreciation or
by retirements. The ususl business practice is to allocate

= gnginal eost of da£MMbla sqhipment sver it weeful
Iife. ie allocation takes the form of a depreingion charga
to expense and is reflected in the net income of the accounting
period. The moasure of tho stock of fixed assetz that corre-
apoikds b0 the deprecintion approzch is o net giock measure,
L ¢., proes stocks less accumulated deprecintion.
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Retirements provide an slternative messure. In this
approach, a piece of equipment is held at its initiel aost until
it iz retirad at which fime its eost is complately writien off.
The storck concept that corresponds to the retiremeni ap-
proach s simply one of gross stocks, o

Each of thess two approaches has different implications
and serves different purposes. Depreciation charges messure
sopital. consumplion by providing o rough estimste of the
soat of the serviees renderad by the eqmpment during the

eriod, and they ave relevant for determining cuvrent income.
]E‘hu associnted net stocks provide & rengh messure of the
nnused stora of future services incorpovated in existing
equipment. .

The retirsinonts approach provides a usefu] basis for
making estimates of replacement requirements. Cross
stocks of equipment provide & messure that is more closely
refated than net stocks to produetive eapaeity.

To illustrate this latier point, suppose that o manviacturer
has purehasad 10 new machines of & given {ype, ench havin
a nzpful life of § years, ‘These machines will be depreciak
every yeal but retived only at the end of § years. Ab the
oud of, sny, 4 years, the 10 machines would have & depresi-
aterl asset valve of only one-fifth of their original cost. The
capital stock would be measured as the equivalent of 2 new
machines by the depreciation approach as ¢ontrasted with 10
new machines by the retirements approsch. Thus, whils in
this example the retirements approach somewhat overstates
the effactive capacity of stocks in the second period as com-
pared] %ith the first, to the extent that the machines are nob
az good s new, the error would seem &9 be considersbly less
than the relative understatament of effective capacity
sﬂggasnt:]il by o messurement based upon the depreciation
ap . .

stimating stocks and eonsumption of producas’ durable
e&u:pmen_tl iz_diffieult. Only scattered data ave availabla
relating directly to equipment stocks, equipment: retirements,
or equipinent depreciation. In the aheence of sdenunts
direct data, it was necessary in this report to estimate stocks,
retirements, and depreciation for the bulk of producers’
durable aquipment by a:pplgiillg_estim&t.es of average useful
life to dats on purchases of equipment. In caleulating de-
preciation, the strpight line method was used.  Retirtements
snd depreciation were caleuiated in terms of original cost
dollars, 1947 dollars, and current dollare. Stocks wore eal-
culated i 1947 dollars.’

The calcnletions of copital consumption aud stocks are
necessarily in the nature of rough approximations. Sorme of
tha mora important limitations will be touched on brisfly nt
this point since they have an important bearing on the inter-
pretation of the data.

Conversion of price bases

The usoally acoepted bass for nreasuring depreciation in
accounting practice is original cost.  However, other valua-
tion bases are alea p=efn! i economic analysis. For example,
in measuring the portion of pew equipment purchases thac
ig for replacement over s period of years, 1t 1= necessary to
cosi. new purchases and retirements on the sema valuation
base; in this study 1947 dollam ere used.  Another examiple
relates to the cost of nsing equipment expressed in surrant
dollars, i. &, &t coat prevailing in the specified year. For
this purpose it is necessary 10 convert deprecintion in
ariginal cost dollars to deprecintion in surrent cosi dollars,
Adjustment of original cost depreciation to alternative basas
of veluation regitives tha use of price incexes. Of the many

L An oxplatrtlon of Kha procodures used i gleer ot tle e oF (is articke. Bt [iobet an
R iromonks v work underinken by dns Qe of

I commetrian wIEH o
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Tvriness Exoiurtn s i fart oF » Biy L Thatomee
of enrller ook o s prodsct by N, Gresae, then of the U, &, Aoreie of the Bod mar,
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problems that nrise i cobuection with price deflaiion, one
is B&rtil:.uln;r]y relevant.

ver the long run, price indexes tend to oversiate effective
price increases and understate prise deereases because they
do not take full account of improvements in the guality of

ucts. In the ipstance of producers’ durables, guality
mmprovements ara, generally speaking, taizan into secount to
the extent that they are reflected in incressed costs of
producing the equipment; gene speaking, no account is
taken of quality improvements which sre not reflectsd in
increased costs.

CQuality improvements are of particolar importance in the
ease of prodvcers’ durables, where technologieal prograss is
prominent. Dleprectation charges and retiremnents converéed
to a cmrent dollar basis would be Jower if full alltwanes
could be made for quality cha ; and consequantly the
smounts representing net capital formation in current dollars
would he Ingher, whather messared on the basis of service
use or retirements. A eimilar sitnation applies with respect:
to the constant dollay measures. In constant dollers, depre-
ciztion and refirements would be lower in relation to total
cquipment purchases if full saliowanee could be made for
quality improvament, engd capite] formation nat of deprecin-
tion or retirements would be higher.

Straight-line depreciation

Deprecintion inay be sllocated by ooy of several m%hcrgls.
In this study, the straighi-line methed waz uzed. Egaip-
ment, for example, with a useful liHe of § yenrs wns dapre-
risted st the rate of 20 Eercent & ¥ear on its cosk for 5 yenrs.

The straight-lina method has been the cne most frequently
used in industry. Other methods are used to some extent.
The service-putput method employs a deprecistion charge
which varles with output. 'The declining-balsnce method
nusually employs o fixed rate of deprecintion on the net asset
value of equipment (i. ¢., originel cost less accmnulated
depreciation) but other voranils are also msed.

¢ declining-balance method may becoms increasingly
important in the fufure as a result of changes in the Internal
Feovenue Code of 1154, The carlier code pormitted & declin-
ing-balance rate of one and one-half times the straight-line
rate. The new code pevmits the use of & declining-balance
rate twica ag preat ag the steeight-line raie on new [pmpm;?
purchased wfter December 31, 1953, having a useful life of 3
years or mors, with the privilege of changing over to the
straight-line taethod ot any time.  {The ¢h ver provision
makes it possible to depreciate the asset during its expecied
life. Without this provision, assets with liftle or no selvage
Falua conld not be fully depreciated during their expected
ives.

Th?a- sirpipht-line method tends to underestimate the use
derived from equipment in ita earfy years snd overestimabe
the use ohtained in later years, basically becanse obeolescence
and physieal detavioration maka old equipment less servies-
able than new equipment. I[n addition, as a consequence of
this—and also becanse heovy purchases of mackinery tend to
oooueY durin% periods of high sciivity —equipment is used
more regilarly during its early vears of life, & stationory
geonomy these binses would nat cecur or would be affsetting.
Bui in sn expanding aconomy, the straight-ling method
understates the rate at which productive services in the
atock of copital squipment are being nsed up,

Average useful life

Araong the most serious limitations of the present esti-
mates iz the assumption that hod to be o regarding the
average useful Jife of the various types of produwcers’ durable
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eguipraent. ‘The only comprehensive information relating
to thiz subject is the wverage useful livas s tod by the
Interna] Bevenue Service as a guide for celeulating deprs-
cintion for tax purposes; the present estimates for agquipment
other than wansportotion equipment rely largely on this

source,

It iz difficult to appraize the axtent to which sctual useful
life spans depart from the IRS nverages and the direction of
the departures; such departures might bo either of o constant
nature or vary in siza with iime. A stedy of sevarsl com.
ponents of the transporbation equipment group indicated
that the actual bifs span exce the Lifo sogpested by TRS,
It ie felt, howover, that because of special fontors present
in these lnstances, this bias is noi indicative of o similar
situation for other types of producers' durables,

TFor traneportation equipment, the TRS average lives were
oot uzed. Instead, average lives wers used which provided
esfimptes that were penerally consistant with svailable data
on stocks and retirements. v railrond equipment, acoount-
ing data were used. !

(= L) Y
Private Producers’ Durable Equipment

Calcdated Bepracialion and Relirements
at Current and at Griginal Cost
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The limitations imposed by the restrioted scope of informa-
tion on nvarage lives applies with ter force to the eati-
mates of retirements than those for deprecigtion. Astoal
retiremenls for a givan year may differ widely frem salsulated
retiraments even thongh the nverage life expectancies used
may be approximately correct. For inetance, an important
limitation of the estimates of retirements for nonirsnsporta-
tion eguipmant stems from the fact that the estimating pro-
cedure could net make allowsneces for the fact that ratirerzents
ware postponed during the war period, when it was difficuls
replace equipment, inte the postwar pericd when new equip-
ment besome available.

While caleulations bhased on average ngefol Hves may not
refleot yeur-to-yaar changes, the resulting estimates ara more
reliahle stetistically if prouped inte perinds of . Im
this atudy, the datn wera groupad into two perisds thouphe
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to overcome most, of the limitations of the usc of average life
eatimates, and which were alao moat relevant for analysis.
The ﬁrﬁ:-:eferiud, 1929-41, was a more or less static one in
red on formution when ¢onsidered as a whole, while the
second, 1942-42, wos 4 period of marked expansion.

Consumption—current and original cost

In periods :t;]f:iaa ndvance, deprecigticn cherges based on
original cost not be sufficient t¢ mnintain the real value
of equipment. In other words, reinvestment of A pmount
equal t0 the depreciation. charge would nof maintain the
existing stock of future services. Suhject to the previewsly
mentioned limitations, it is possible to estimata roughly the
deficiency in any particular year by ealculating depreciation
it hoth eurront yesr dollars and originsl cost for the same
stock of equipment and then te derive a ratio of cwrrent
tollar depreeiation to original cost depreciation for the year
IT question.

Tahle 1.—Privaie Prodocers® Purable Equipmenl: Ratio of Carrent
Cost ko Driginal Cose Cor Drepreciaton and Ratiremants, 10820=53

Yonr Depaesintion | Feticpments Yo Doprovietion | Rotromants
129 _____ 1. 08 LOE || 1842 ... . 1. 18 L 3E
83, . .o 1. 42 1.03 )| 103 ___ .. 1. 18 1. 20
1981 .. Ny La2 || 18do . __ 1. 18 1, 22
| 1.5 S, .02 103 || 145 _____ 1. 15 121
1833______ . Bl 1.01 (| 1046 ..._ 1 L 28
1884 .. ... N6 05| 187 _.. 1. 34 L. 57
1935 .. ._.F 96 10 || 148 _____ 125 1. 68
1938, __ .. . .01 | 1940 ... 1. 52 1. 76
Ry S 1. 2 oG || 1960 ... 1. 27 1. T4
198 ___ __. 1. 03 Lo || 1951 ... __ 1 30 1. 51
1850 .. ... 102 Lo ffo1oee, .. 1. 268 L 7h
1840 .. ... 1 04 LO8 || 1933 .. __ 1. 23 L 72
1941 __. ___ [ 1.11 1.11

Boueca: T, 8, Vroge diraand of Comimonoe, Dikte of Bislbep Enbbomale,

The ratio thus derived provides a rough appreximsation of
the ‘;i:gmmt-ion valuaiion adjustment which would be
required in order to placs original cost depreeistion on a
current replacement cost bagis. For axample, o ragio of 1.1
means that original cost deprecintion would need to be
theransed by 10 parcant fo place it on a surrent replacamant-
cosb basis which would maintain future service use. Con-
versaly, o ratio of 0.9 would require o dowmward adjusbment
of 10 percent in order Lhat depreciniion eover only tha cost
of malntaining fufure zervice nse.

In the instance of retirerments, the vatio of current coat
Lo original eost provides o mugfl comparizon betwsen the
cost of new equipmenut and the cost of retired equipment.
Far example, n ratic of 1.2 menne that the new machine
costa 20 percent more than the original cost of the retired
muehine; conversely, & ratio of 0.8 would menn ihat the new
muchina costa 20 percent less. Thus, the valus of retive-
ments et original cost wonld need to be modified by these
porcentages i order bo provide for raplucemeni of capacity.

In chart 2, avnyal rafios of current cost to original ozt are
shown for deprecintion and retirements for the years 1829
52, Im mturpmbi:clﬁ the reswliz the limitations should hbe
kept in mind which stem from the {act that prica indexes
do not fuily reflect quality improvements.

The depreciation ralin of current to originel eosi fell from
abous 1.05 in 1928 to 0.80 in 1933, but rose generally there-
after reaching a peak of 1.35 in 1947 a= shown in fable 1.2

% Then dnfrreniathon rutles aro somowhol Bignes Ehun voenld Bavo beon obtolned by vadng
wvarnge [voy of Madlolin F ol the Tnd et Resming Forebon iy iramspoeistlon 0quinrent,
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Following 1947 theratio drified lower rmchingl.% in1953. It
meay ba of intersst to note that in the perio 192941, ratios
above I.00 were roughly offast by other ratios below 1.00.
However, in the per1od 1942-63, the depreciation raiio was
eonsistently above 1.00 by substantial mounts.
At first glance, the postwar depreciation ratios may appear
low in view of the sharp increase in prices durin%ethe posi-war
eried. In this connection, twa points ehonld be menfioned.
First is the fact thot the postwar basze on which depreciation
iz computed containg substantial and inerensing smounts of
equipment purchesed at the higher postwar prices.  Secondly
the ratio nlso depends upon the lifespan of :ﬁ{uipment. The
ratio weed here is an average which covers ali types of aqu:?n.
ment. For equipmeund: having shorter than average life
the ratio would be smaller than the avevage; for longer lived
equipmant, the ratio would be larger.

CHANT &

Private Producers’ Durable Equipment
Pwechases, Deprecialion, and Refiremants
in Constont (1947} Dollesrs
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The rotio of current 1'ﬁgloammenl; cost to original soat for
retirements is Ecnm'n.lly above that for depreciation, and
recent years by substantial smounts. This relationship
necassnrily halds in periods of rising prices sines thoe origingl
cost of rotirements relate to the time of purchaso of retired
e\agipmeut wherens the ecorresponding depreciation ratios
relate to the time of purchasa of erisiing equipment. To
Hlnstrate: M a given type of machine lzsts 15 vears, then
the retirements for n given year consist only of machines
purchased 15 vears cnrlier. i’rub depreciation on the same
type of machine is based en cxisting machines and thos in-
clides ali purchoses made this year, last vear, tha yoar be-
fore, and s0 on for 15 consecutive yents. Thus, the average
time span betwesn oviginal cost and current cost is much

enter for retirements than for deprecintion. Cousequently,
m 3 period of rising prices, the price differential %et«wm.-u
oviginal cost snd eurrent cost is also meh grester.
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The ratic of gurrent to orginal ¢oab for reiirements fel]
from about 1.08 in 1929 to 1.01 in 1933, and then fluctuated
between 1.0} snd 1.06 unti] 1943, At the end of the war
(1945} the ratic was 1.21.  Thereafier s shorp 1ige got under-
way andt lasted until about 1949, Since then the ratio has
been in the neighborhood of 1.75.

It is of interest to compare estimates of current cost and
original cost depreciation and retirements over a perind of
years., Such a comparison sbows the exient to which eon-
sumption of capitsl equipment expressed in original cost
dollars {alls short of (or exeseds) current-year sost, Chart 3
conlains such a comparison for the two perieds 192941
ang 194253, . '

CHall &

Private Producers’ Durable Equipment

Gioss Stocks, End of Year,
in Constant (1947) Dolloss
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For ihe period 1920-31, total depreciation colenlated at
curretit year coat was the snme amount as depreciation ot
original cost for Lhe sane stack of equipment.  Toial retive-
ments at cwrent- and original-yenr cost were also about the
samg. Furthermore, depreciation and retirements were of
nearly equal mnngnitade.” In explonation it should be noted
that I the nbsence of ]i]ri-ce trends, orviginal cost and current-
coob measures tend to bo equal. If| in addition, there ia no
marked trexdl in equipment porehnses, depreciation and
ratirements tend to be equal, '

The perod 1942-53 is in munked codbrast with the 102041
period. During 1942-53, totnl deprecintion and total retire-
ments 0t current cost substontially cxeeeded corres nding
esttmntes nt original cost, The divergenss 15 mnch larger
for retirements then for dopreciation, for the ressons
explained sarlier.

epreciation sxeeeded retirements during the 1942-53
pertadt Ly anbstontinl wmounts, because of the markaed
exXPrILEION ocm.lrrini in equipment porchnses. In an ox-
panding ecolioi)y, there iz an immediate annual depreciation
charge for the increase in the stock of equipment which is not

Deperabar 1050

refiecied in retirements until several wvears later. Con-
sequently in » period of expansion in the stock of capital,
aonual depreciafion charpas will sxeced anpunsl retirements,
In the 1942-53 period the expansion was sufficienty pro-
nounced for depreciation ab origmal cosk to exceed velire-
ments at eurrent coet even though thare was 4 shurp rige in
the price of new equipment.

e pertod 1942-53 thus pressnts an inberesiing concrate
example wherein (1) depreciation ot originad cost did not
cover the ewrent coat SP service used up during the period
and thus would not, if reinvested, maintain the store of real
capital, and vet, (2} the same depreciation at original cost
was more than sufficient to cover the current re ent
cost of equipment retirad du the perioid. Each of these
comparisons has its own significance. The comporson of
original-cost and current-vost depreciation focuses on the
eurrent eozt of using aquipment and is therefore particniarly
relevant to cost, income, and real wealth problams. The
comparizon of onginal-cost deprecintion and euvrrent-cost
ratiremants 15 particularly velevant to problams of capacity
replacement snd its financing.

Purchases, depreciation, and retirements 3

A vomparison of equipment purchnses with depreciation
snd retiraments when messured in constant dollars pro
a tough indientinn of the extent to which prirchazes of eapital
aguipment have been for raplacement. Charé 4, plotied in
constant 1947 dellars, provides such a compaorison for the
two periods 1929-41 a.u.dp F42=53 which are in sharp contrast.,

In the 1926-21 peried, private purchases of equipnzeot
excesded depresintion by only a moederate amount and ve-
tiremants by & somewliat larger amonnt. The depreciation -
compmisons suggest that the services used up during the
period as mensured by dopreciation were almost sz large o=
the total wolume of equipmant purchases during the same
period. Consequently, the addition to the store of unused

Table 2 ~Erivate Frodocers’ Durable Eqoipment: Purcll.asﬂ.nl.:ld-
Caloulated Thopreciation znd Betiresnenin, 1%0-41 and 1942-52

[Filsane of dolkwa]
IB—4L | IMa-4a
Parchazns:
CUTIent 008 e e - i csiinmemsmmesmmmamm— - 51 T8
Cost in 17 dollars. . . . B0 166
Daprecintlon:
L T A 45 115
Origiosl eoat. ..o oooe . __. 45 UEL
Coast In 1047 dellark _ e eecnenna & 110
Retiramonts:
Cnppent 0oab. Lo L _____ 1 a2l
Original eost__ .. ... ______ .l g 5l
Caomt im 187 dellars L . . ___. . i

Bource: 17, 5. Departmenl ¢f Catobaree, Giliea of Businoe Tsanamies,

gervices as measured by net stoeks (1. e., gross sfocks loss
accnmulated depreciation) was 1‘e]ﬂ,titrelﬂ' amall. Similady,
the retirements compariscn s ts thot capacity losses
from retirements ware aimost as e as capactty addifions
from new aquipment purchases. Thas, as measured by
chunges in gross stocks of equipment, it appeors that equip-
ment eapaeity changed but little during the peripd, apart
from the following gqualification relating to the influence of
techmical progiress.
Tha physicel volume of B8 national prodact, ofler
gross product origingding in Government, incroased
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about 28 percent between 1929 and 1941. Howaver, esti-
muted physica) gross séocks of equipment incrensed only 3
- percent and tetol man-hours remained unch betwesn
1930 and 1841, While some of the increass in sutput moy
lizve been due to increased lobor skills and better orgunizn-
tion and management, it is probable that part of it reflected
improvements in the guality of equipment of which the
measures presenied in this reporé canmot take adegueie
acconnt,
. The povied 1%$42-53 was one of markesd cxpansion, with the
yolume of private equipment purchases about twice that of
the earler period. Furthermore, substuntial pertions of
eqlIpment purehages wara for exponsion. In o servica-use
senze (i, e, depreciotion), sbout one-third of eguipment
. Purchases were for expansion and bwo-thirds were for replace-
ment of ussd-np services. In o capacity sense {1, e., retire-
ments), more than one-holf of equipment purchases were Jor
expansion while the romainder were for the replacement of
retired equipment. Thus, whether measured in a service-use
senss or 1o o capacily sense, formnation of equipment
capital axcoeded consumption by substantial amounts during
the pericd 1942-53,

CHART &

Private Producers’ Durable Equipment

Percant of Qriginal Service Usa Remaining
in Gross Stocks, End of Year
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Anather foature of the chart is of some mberest. In spite
of a much la volmine of equipment purchases in the period
194253 than in the peciod 1928-41, the volume of retirsments
was approcamntely the same. This result is due to the
sireumstince, noted sarlier, that an inecrsase in purchnses
will result in an increase o retivements only ofter severn]
Veuls.

A summmey of equipment purchases, dopresiation, and
retirements for the two periods 192941 and 1942-53 is
ghown in tabie 2,

Attention iz now twned to the imE:ct. of ocquipment
purchases and eonsumption on the stoeks of squipment in

ELECL

Stocks of Equipment

By first expressing purchases and calculated retirements in
terms of 1947 dollars and then deduciing cumuedntive retive-
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ments from comulative purchases, it was possible to enloulate
vear-end ficures of gross stocks of equipment.

Gross stocks

Gross stocks of equipment ot the end of 1928 are sstimoted
in 1947 dollars ot approximately $94 billions, Durving the
nexh 15 venrs, comparntively little change took place. It is
not likely that stocks of equipment varied from the 1828 lovel
by more than & percent vntil 194!, During the depression
following 1928, eguipment siocks fell until 1334 ar 1835 and
inereased thereafter, but as can be scen from chart 5, stocks
at the end of 1941 were only slightly above those nt the o
of 1928, Since then, stocks have risen continuously with the
greatest expansisn taking place after 1045, Kgquipment
s}ucékz nt the end of 1953 were almost twice thoae at the end
of 1941,

Machinery snd transportation squipment aceount for the
great bulk of eguipment stoclks. Puring the thirties, these
two broad ﬁups wors of about equel irnportance. In recent
yeorz the share of mechinery hns ineresnsed. Alore detail on
the nature of the changes is shown in table 3.

Relative increases in equipmeni stocks between 1028 and
1941 ware primarily in icizltural machinery and moior
vehiclas, onagriculiural machinery stocks iroee only
slightly, whils those of other transportation aquipment
{consisting primarily of railroad equipment. and ships) de-
dlived. Inihe 1941-33 period, all types of equipment stocks
ineressed substantially. Equipment stocks of novagri-
cultural machinery, n%ricu]tural machinery and tractors,
arwl motor vehicles sach inerensed mors than 100 percent,
white other trensportation equipment inereazed by eboul
a fourth. For the sotire span 192853, equipmenl levels of
noenagricultura] machibeary, sgricultural machinery and trac-
tors, and motor vahicles ench ineressed by mwore than 123
ﬁ'@ant, while other fransportation aquipment showed little

ange.

Trﬁtempﬂrtabiun equipment other than motor vehicles con-
sists mosily of railvoad equipment and shipa. Substentizl
amnounts of new railroad equipment were purchasad in recent
veara o8 o pait of the indlostry’s modermzeiion program.
This waa aecornpanied by heavy sm-&.lp ping of old eqpipment.
Frovluctive eapacity has undoubterlly expanded mors than
the statistical measures indicate. As noted earlier, ihe
eomprrizons sannot take full necount of quality improve-
ments.  Nor ean they take into nceount the moro sffective
uge of rolling stock in the indusky.

Condition of stocks

Gross stocks of equipment wore depreciated by using the
stroight-line method Lo derive net stocks. (Except for tha
faci that values are in constant dollars, the resuliing nes
stocks conrespond o net assel value in the ordiniry sense—
i. o, net stocks represent gross asset value less nesuvinula kel
depreciation.}) A measurs of the percent of origingl se-vice
use remaining was thep obtained by computing the ratio of
net stocks of privately cwned producers” durable agquipnzent
ta atocks of the same equipment.

n & stationary eeonomy, the ratic of net stocks o pross
stocks will be around 58 percent, assuming straight-line de-
preciation. The ratio, however, is subject not only to
cyelicel fuetmations but is also inflnenced by long-tesn
teends. In periods of cyclicel dechine, it will Tall because
of n Mn-csrpundmﬁ decline in new equipment purchases. It
will slap fall dvering emergency periods if lonitations are

placed on new Equipmant nﬁm.mhasﬂs Conversely, ik will
rvige during perieds of eyalical advance. In a growing eoon-
omy, the ratio will tend to keap above 50 percent bechuse
stocks of equipment are less than half deprecinted.
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As can be sgen from chiart &, the ratio of net stocks to gross
stoolts declined from about 54 percent at tho end of 1928 to »
low of shout 47 poereent in the midthirties, Thereafter, it
rosa natil the and of 1941 reaching 53 percent at that timae.
But with the oneet of the war and the deceline in private pur-
chases of egui{\r.;]mt because of wartime restrictions, the
ratip agein declined to about 50 percent, After 1245 16 re-
covared quiekly and by the end of 1848 had reachad about
&ifi percent, from which point there has been litile change (a3
of the end of 1953). the foregoing comparisons it s
apparent that the percent of original service wse remaini
in the existing stock of business equipment has been of recor
size in recent years? These percentages also se b an
improvement in the geners! physieal condition axisting
equipmaent.

In ewmmary, grass stocks of equipment &t the end of 1853
wers almost twice a3 bigh as & dozen years earlier, sven with-
out taking full account of improved guality due to techno-
logical advance. Unused future services stored in exisﬁ:ﬁ
equipment have inereased oved mora.  Finally, the,a}nhysx
condition of squipment stocks may be presumed to be
extraordinarily good.

Equipment Stocks, Labor, and Output

Stocks of producers’ durable equipment (o= mengtred in
copstant 1947 dollars) per parson engaged in produetion,
&xdudinig general Government employess but including the
self-employed, ars shown in chart 7 for the yenrs 1929 to
1953.* As can be seen from thie chart, aquipment per person
in 19535 was about $0 percent higher then in 1920, This
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Private Producers’ Durable Equipment

Gross Stocks per Worker®
in Constant (1947] Dellrs
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atriking incrense was not a anique feature of the 25 yewrs
hera under review but repressnted the continmuntion of tend-
encies that Lave chavacterized alse earlier phases of our
economic development. Techoologionl trends were 1m-
doubtedly the major fretors at work, although others, such

‘Tha nbasiote percimbaims would Ba lawor If & decintog-balatee inelbod of deprecintion
fﬁhnt;g:m%abﬁm:nmuﬂﬁwmm C&:In nd:hr-d.wclr; m'girmﬂf the etra i—
thmd. b & ok over LEmg 11 woeh 3 e £-batonae mothe
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4. “Thy vaolues ghorn lerd cover caly oquipmont fnd, ke in MT dallars.  Toial vesl capliul
m-pnal.#l‘;nt ]E?Em mﬁﬁd in p—gﬂ':ld.hn Iy of course miach higher sines 1t m:md?apnot
on Iy eqaipmeme bt alxr , FMbE fod In wenboTiid.
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a3 shifta in ¢demand, and changea in the relative cosis of
equipment, plant, and labor, mey have coniribated to the
result

Tahble }.~Privare Producers’ Tuynhle Equipment: Pavoent Changn
in Gross Stochks for Sdutef?eﬁuda

Fiurokak chanps At
e e
e e |
Forad . T BS L0%
Maehinecy, _ . . e 11 120 ad
Monagriculivral mechinery ..o oeevmanaas 21 L& 136
Agrien]tural machinery and tractors . __ 1] 1356 i -
Tran tadon equlpment___ _________________ T [ T6
Motor vehioked e e e e mercmmm i rm e m s 33 e 18] -
(Hher tregsportatics equipment____._____.] —14 23 B
Oibas AguipTORE . e maao. —1 &5 84

Soerco; V. 8. Dapertmeat eof Commores, Qifica of Pusinees Boenonbcs,

As the result of bhis incrensed use of equipment per worker,
ond also other changes, such as industry shifts, quality im- -
provaments, ineransad Tabor slills, and bettar anization
and management, ontput per worker has incressed subsian-
tislly over the period, in epite of the reduction im average
working homs that has taken place. As shown iIn chart 8,
outpukb per weorker in 1062 was more than 50 percent higher
than in 1929, Reflesting, i addition, the reduction in
average hours worked, oubput per man-hours increased by -
mere than two-thirds, or aé an spnual rete somewhat in
axgem of £ parcent.

In skiking eontrest, ouvtput per dollar of equipment stack,
although it has fluctusted widely, hns shown no appareni
irend during the peried. It ranged from %1 dung

severe depression of the thirties to 32 during World War 11,
but the 1253 fignre of $1.50 was approximately the seme as
the figure for 1929 and was spproximated also in other
prosperous peacetima yeors. oreover, inforemation avail-
able for the twenties indicates similar Bpurea for prospercus
voms of that period also.

There is evidencs that the ratio of output to plant followad
a movement parailel to the raiie of outpub te equipment
{rem the carly twenties to 1845, Binee then, however, the
output-plant ratio hag risen relatively. In othar worde
for more than two decades prior to 1948, machinery an
plant were used in apguw::-xmmte]y constant properéions,
but since 1045 there has been gn increasing vse of machinery
relative to plant. The causes of this shift are net Tully
understood, but the fact thai construction costs have
ineveased more rapidly than prices of new machinery in
the past decade has probably been an important factor.
Tochnological change, industry shifts, and time lags in
adjnstment may alsa be involved,

Nn explanstion has &5 yet heen found for the apperent
eonstancy in the cutput-equipment ratip over long lf}erinds.
It should be regarded as a tentative findmg ealling for
further empiricel verification and economic analysis rather
than ne o norm that ean be projected into the future.

Note om Methods

Deprecintion and retirements were caledated for the years
1929 through 1963, and {OEE and net stocks for the end of
the year from 1825 through 1953 for each of agpmﬁmataly 50
product groups covering the field of producers’ durnble
eqnipment. tirements end deprecistion wera eplovinted
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in verms of original cost doflars, 1947 dellavs, and cwrent
dolars. Stocks were caleulated inm 1847 dollws. The
" estimates for all groups except railroad aquipment were
ssed on an actuarial-lype method, in which estimates of
- useful life were applied to data on purchases to derive
depreciation, retirements, and stocks of equipment. The
eat-ﬂ;l;frea for raflroad equipment wers based apon accountimg
recards,

Groups other than transpertation equipment

. Estimated useful lves for soveral thovsand pieces of
squipment have been published by the Internal Kevenve
Serviee in Bulletin “F*. The useful lives s reported in the
bulletin were matched with datailed uction atatistics
of the valuc of producers’ durable equipment published in
+ the Census of Mamufactures. Muaximum use wasz mads of the
detsil afforded by both the value data and the useful life
. dets in mgvngg uzeful lives to the individual iypes of
equipment. ere Bolletm “F' did not fornish soitable
detail, experts of the then National Production Auvthority
other (overnment agenties end private sxperis were
consalted, hut Bulletin “°F" i‘urﬂishe:;r]:-y fer the largest
. amount of the uselul ke informafon wiilized.

LHAAT N

Qutput per Worker and per Dollar of
Equipment Stock, in Constant (1947} Dollars*
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When the individual items of lig::"pment had heen assignad
useful lives, the items were classibed into groups. Gener.
was in aecordance with the

kah £ the preduct groupin.

ree-digit Stendard Tndustrisl Clossificotion. The number
of ijtems in eoch group varied considerably, ronging from
1 or 2 to INOTE n 100. For each group, n percentage
distribution was prepared raﬂemn%t-hs total velua of produc-
tion classified by lengih of nsedul life.

The ueeful life assiznod to each item of equipment was
nsuslly not changed irom oue year Lo another, but becanse
of the changing importance of individual types of squipmant
within tlu:-ze%ﬁmps m different years, the dpamentaga distribu-
tion of lives for any group ¢ould change over time.
For this reason, o wseful-hfo distribution was prepared for

FhB6E0~—E—d
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ench of § or move selected yeats batwoen 1929 and 1953 for
ench group to test the stability of the distribufions over
time, mmzdparmit the use of more than one distribution
if it app that ihe distribution of sny group changed
significantly during tha period. :

"The basic }:u.mhusa data used wore the cstimates of business
purchases of producers’ dursble equipment from 1928 to
1953 (including capital outiays charged to current EXPENSH )
pregered in this Office as part of tha nationsl incoma and
praduct accovmts. Thess estimates were modified to include
purchases by business fram the Government of war-surplus
ships, which hed been counted s Government purchases
when produced. Eguipmant purchases in the yoars bafore
192% were estimaied Dy extrapolating the OBE seres by
mesns of estymates published v Simon S, Eumnets:
Commodity Flow and Capital Formalion, National Burean of
Eeconomic Research, New Yok, 1988; and in William H.
Shaw: Value of Comsnodily Ouipuf Sinre 1388, Wafional
Bureau of Economic Resencch, Naw York, 1947, .

The following procedure was used to abtain depreciation
nngd refiremetts at ariginal eost. For each group annual
purchese values were divided inte portions having differcnd
useful-life expectancies by the a?ﬂhmtion of the nppropriata
gemantuga distribution of veeful lives, and each portion was

epreciated on the straighi-line basis. Thus, depreciation
on equipment with a useful bfe of 5 years was obtained by
sllocnting one-fifth of its purchase eost to each of 5 consecu-
tive yeers. catimates of retirements were caloulated
by counting the entire purchase cost of a given porticn as
o retivement at the end of ita estimated useful life. Thus,
the rotirements on equipment with an estimated wsefal Yife
of 5 years were obtained by counting the entire purchass
cnst as 0 retirement 5 years after date of purchase. Equip-
ment subject to emergency amortization during the 1841-45
and 1950- 5% periods was treated the same as othar eguip-
mant, the normsl usaful-life distributions being applied to 1.

The cstimates of retirements and deprecintion ware
deflated to comstant (1947} dollare h:l" first applying price
indexes to the origioe] purchisse cosk of equipment snd then
repeating the procedurs desctibed for the original cost
computations, o price indaxes used were those thet have
been conetructed for deflating the producers’ durable equip-
ment component of gross national product. Constant cost
catimates were converted to current costs for a_specific

by multplying the constant doller cost by the price
mdex for that year.

Giross stocks of equipment in constant dellars as of the
end of 1928 were calevlated by totaling ell equipment

trchases made prior to 1929, but wot refired as of the

epinning of that year. tocks for successive yoRIS were
derived nsing the 1928 estimate and adding theroto
gnnual purchases snd subiracting annvel retirements. A
gimilar computation using the purchase estimatcs end the
colenluted deprecintion was used o satimate not stocks of
cquipment {gross otocls less aceumulated depreciation) for
the same period for ench group.

The transportation equipment groups

For reilroad equipment, a complete sef of esiimatos of
deprecistion, retirements, and gross and net stocks was
raade from the accounts of railroads reporting te the
Interstate LCommeree Commitsion. The Interstate Com-
merce Commission data, covering “‘steam™ railroads, privaie
freight-car owners, the Pullman Co., the Railway Express
Agency, and interstate electric railronds, wers supplomented
by data of the Americen Transit Associstion om Ghe local
treneit roil and trolley bus systems. These datn ¥ielded
estimates at original coat which were converted to othar prics
bages by JCC cost indexes, ICC quantity defa on sioe of
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locomotives by year of constibetion available since 1933,
and quantity dete on stocks of ¢ars by age availshle for
selected years mincs 1933 from the Ameriean Railway Car
Inziitute.

For other types of tmusportation equipment partial data
were available pertaining to some of the reqoired components,
such as gross stocks and relivements, but failing to eover
others, such as net stocks and depreciation. For these

roups, the general method was to make initial estimates of
the components for which date were available, end then to
devise actuarial-type estimates which would approximate as
clogely as possible the initial estimates, by experimenting
with various vsefuldife distributions until the desired result
was obisined. The compleie sets of actoorial-type esti-
mates were used in thiz report. In this woay, the Jogieal
interrelation among purchases, retirements, depieciation,
and grosa ‘and net stocks was ensured ; at the seme fime, the
information provided by the setual dadn wos utilized. Con-
formance between the actusrisl-type estimates and the initial
eatimatos based an independent dota wns high, the general
leval snd the Datéorn of movernent being pressvved. TIn
addition, the useful-life distributions vsed M the actuamnal-
trpe estimates wers reasonable,

This wee the general method of sstimation for the trans-
portation equipment groops other thao rajiroad cquipment;
the specific sourcce wsed in making the initial estirntes for
each such group ars deseribed below.

1. Trueks, busea, and trilers: Tuvitial estimotes of gross
stoclks and refirements were prepared from data on total
registrotions of trucks nad buses, on the number of moter-
trucks in use by age for selocted years beginping in 1941, and
on the nomber of trucks and buses scrapped snoually.
These data are published by the Automobile hlannfacturers
Association.

2. Passengoer cars: The estunates of business purchascs of
passehiger cars cohsist of two components: new car purchases
and usel car dealers’ murgins. Initial estimates of gross
stocks and retivements of the “new car” value portion wers
made by the same procedure nsed for trucks, buses, and
trailars fsee above). In this case the AMA datn on the
number of possenger cars W uge by are were available for
selected vears heginning in 1935, Actnarial-type e=stimates
wore mnde for used car dealers’ mavgins.
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3. Aircraft: An initial estimnte nf gross stocks at the end
of 1951 was made from datn of the Ciwl Aeronantios Adminis-
tration on the number of civil sircraft registered af that -
time by year of manufacture.

4, Bhips and bonts: Initial estimates of stocks wera -
constemeted . They were based on the gBE producers’
durable equipment series on ships, Customs Bureau date on
Eross tononge istered annually sinee 1837 by yomr of
constraction, anrr'i-EMaril;hne Adminisiration data on tonnage
and value of Qovernment surplus ships sold to privaeie .
WDElE,

It should not be concluded that the estimaies for (rans-
portation equipment, being based at least in part on inde-
pendent datn on proes atocks and refirements, are moro
rehable thao those for othar groups which are based on the
more theoreticnl agtuarial-typs method which does not have
the benefit of these empirical checks. Transportation
pquipment moves back and forih readily {rem domestic
business nss to other ures—by perscnz, by govormmendt,
and hy foreign pations. This movement prosents large
problems of satimation; consequently, with the cxecoption of
roiltond equipment, which should ke one of the bettor esti-
mates, Lhe transportation eqeipment estimates are helieved
to be less vclinble than the others. (If the actuarial-type
method had besn used exclusively, without recourse to
independent date, these sshtimates would hnie been even
less saiisfactory.} '

The present stndy differs somewhat in methodoiogy from
the carlier one appearing in the June 1853 Survoy.

1. For transportation equipment other than railroads, the
present etudy sroploys avernge Fves which resolt in estimates
that nie consistent with availabls data on stocks and refirg- -~
ments. The eorlier study employed average lives from
Bulletin “F™ of the Internal Revenus Service, .

2. The present study includes capital outlay= charged to
cutrent expense in capital equipment and depreciates and
ratires them according to the maethods spplied to &l other
cquipment.  The former atudy excluded them.

3. For purposes of estimating depreciation and retive-
menia, fhe present sindy makes no disfinetion bebwesn
equipment suhject to emmigmgy amartization and other
equipment. The avern ife expectancy usad wes ithe
norms] nseful life. In the earfier study, equiprment subject «
Lo emergency amorkzation was depreciated over o period
nnt pxcesding & years,

United States Foreign Business Dips During Third Querter
(Continued from page 15

the thivd quartor (8 earvied in the United States balanes of
payments) would have beer about 3555 million, or about
2120 millicn less than during the third quarter of 1953,
Third-quarter accumulations by Furops were inereaserd
by the seasonal high of United Stetea tourisi expeaditures
nnd the seasonsl low of the European import sweplus from
the Unitad States, which together ncconnt for about $150
to $200 million. After rough adjustment far these scasonal
factore I fransaclions with the 1mited States, polid and
dollar eccumulntions werc larger than granés to the aren a6
tlurd-quarter rate, but did not excesd the toinl of graats
plua United Sates cxpenditures abroad for ofshore pnrehases
under the military-aid program.
Trnnsactions with the sterling aven during the third quear-

ter {including the short-term eapitad ontflow of abont $40
million) resulted in neg C;i‘r\a]fmenta by the TTnited States of
5140 million, all of which was derived from Tnited States
transactions with ¢he United Kingdom., The remainder of
the sterling ares did not have an excess of dollar receipts
over payments. During the third quarter of 1953, in com-
pavison, the net reccipts by the United Kingdom fromn trnns-
netions with ihe United States amonnted to about $220

roillien, and of the rest of the ptering aree to about $60
million. It nppenss, therafore, that o large part of the excess
of steching wren roceipts froza the Unifed States over ex-
penditures hers wiieh existed & year ago, has been srased,
Eartl:ir by a reduction in United States grants, and parily

¥ an cXpansion of sterling sren purchases hers.



